Background: Non-adherence to tuberculosis (TB) treatment might prolong disease transmission and also increases the risk of drug resistance. Various studies have been carried out to determine the predictors of non-adherence but intervention-based studies to address treatment adherence are scarce. This study intends to estimate the treatment adherence rates following delivery of patient-centered health education videos in the intervention tuberculosis unit (TU) and to compare the treatment adherence with that in the comparison TU. Methods: An interventional study was conducted in two TUs of Bengaluru urban district among all newly diagnosed TB cases on daily regimen treatment over a period of three months from November 2017 to January 2018. A patient centered health education video was developed and shown by the treatment supporters to all eligible participants consenting to participate in the intervention TU. The video was shown once at the beginning of intensive phase treatment and once in the continuation phase of treatment. A total of 100 patients, 21 from intervention TU and 79 from comparison TU formed the study sample. Patient details were obtained from their treatment cards. Data on missed doses per month per patient were also noted. Data were entered into Microsoft excel worksheet and analyzed using statistical package for social sciences. Data are expressed as frequency and percentages. Chi-square test was applied to compare groups. Results: The majority of the study participants were aged between 25 -44 years. Equal dis-How to cite this paperJournal of Tuberculosis Research tribution of cases was seen among males and females. Intervention TU had significantly higher number of pulmonary TB cases. Treatment adherence rates were 90.5% and 84.8% at end of intensive phase and 85% and 71.4% at end of continuation phase in the intervention and comparison TU respectively, and this difference was not statistically significant. Conclusion: Use of mobile video-based health education showed better treatment rates and was found to improve TB treatment adherence.
Introduction
Globally, the incidence of Tuberculosis (TB) in 2016 was 10.4 million. The incidence of TB in India was around 2,800,000, accounting to about a quarter of the world's TB cases, as per the Global TB report 2017 [1] . Poor treatment adherence increases the risk of drug resistance, treatment failures, relapses, deaths and prolonged infectiousness, and thus remains a hurdle to the success of TB programme [2] . Previous studies from India have shown factors, such as: instances of missed doses, side effects to anti-TB drugs, no support from health staff, inadequate knowledge of TB, alcoholism, inadequate patient-provider interaction, dissatisfied with services, improvement in symptoms and lack of time, lack of awareness about the duration of treatment and importance of full treatment and illiteracy [2] [3] , to be associated with lost to follow up.
The directly observed treatment short-course strategy (DOTS) adopted under Revised National Tuberculosis control program (RNTCP) for TB control in India, has increased success rate of the coverage as well as disease cure rate, and yet lost to follow up continues to occur. Patients need to be educated properly to overcome problems during the treatment [4] . Case detection, addressing treatment gaps and development and implementation of new tools, may facilitate reduction of TB burden [5] .
The use of mobile and wireless technologies to support the achievement of health objectives has the potential to transform the face of health service delivery across the globe [6] . Mobile Health (mHealth) has a crucial role to play in health care systems, as it can improve communication and enhance the integration of health care processes. A study carried out in India using a mHealth application for TB referrals has shown it to be highly effective [7] . In the present study, a mobile-based patient-centered health education video was developed, to be delivered to newly diagnosed TB patients on daily regimen anti-tuberculosis treatment (ATT), to assess its effectiveness in improving adherence to treatment under RNTCP.
Objectives: Among the newly diagnosed tuberculosis patients registered in 1) To estimate the treatment adherence following delivery of "patient centered health education videos" in the intervention TU.
2) To compare the treatment adherence in the intervention TU with that of the comparison TU.
Methods
Study design: and HIV-TB co-infected patients were excluded from the study (Figure 1 ).
Sample size:
All newly diagnosed TB patients during the study period, in both the TUs were considered as the study sample. Twenty-one (21) patients from intervention TU and 79 patients from comparison TU, adding to a total of 100 patients constituted the study sample.
Process:
An audio-visual health education video of 6.22 minutes duration containing details about common symptoms of TB, availability of diagnostic and treatment facility (treatment duration, frequency of drug administration, importance of completing the treatment course, side effects and its management, ill effects of 
Results
The study recruited participants over a three month period and incorporated 21 cases from intervention TU and 79 from comparison TU. Patients from both TUs were comparable with respect to age and sex ( Table 2 .
Non-adherence to TB treatment during IP was lower in the intervention TU with 2 (9.5%) patients missing a dose, compared to 12 (15.2%) patients from Adherence to TB treatment was better in the intervention TU than in the comparison TU. However, these differences were not found to be statistically significant ( Table 3 ). The number of extra days taken to complete missed doses by the non-adherent cases is presented in Table 3 .
There 
Discussion
This was one of the few studies from the Indian context which looked into of digital technology using a health education video to improve treatment adhe- In the present study, the majority (52%) of patients were between 25 to 44 years, the productive age group in any community indicating economic impact both at household and at the national level. There is almost equal distribution of disease in both the sexes, probably because of gradually increasing awareness levels and changing scenario in society regarding attitude towards women's health. In a study by Mittal et al. [3] , similar representation of patients in the productive age group was noted and the majority patients were males (61.3%). Further, there appears to be gaps in documenting information regarding occupation, socioeconomic status and addiction-related information, the importance of which could be reinforced in the ensuing meetings by the concerned officials.
The use of patient-centered health education video in the present study to reduce missed doses and thus improve TB treatment adherence showed better adherence rates in intervention TU than in the comparison TU. However, signifi- Literature on use of mobile video-based intervention to improve TB treatment adherence in India is scarce. A study carried in Pune, using photo voice video showed three times significantly higher odds of successful TB treatment outcomes in the intervention group than in the comparison group [12] . Another study carried out in Karnataka, to determine the effect of intensive health education on adherence to treatment in sputum positive pulmonary TB patients, there was no significant association between intensive health education and adherence to treatment. Also, adherence to treatment was not associated with any socio-demographic variables such as age, sex, education, economic status and family support received [13] . Another study carried out in Bangladesh using physician provided patient education to improve TB treatment adherence, showed a significantly greater cumulative adherence to anti-tuberculosis medication in the intervention group than in the control group [11] . While a study from Ethiopia, tried psychological and educational intervention to improve TB treatment adherence and found a significant difference with regard to non-adherence level between intervention and control groups [14] .
With lower rate of non-adherence to ATT in intervention TU, our experience extends the results of above studies which have shown positive effects of health education video. Therefore, studies with large sample size could be carried out to demonstrate for effectiveness of this intervention and its impact on treatment adherence on long term.
Use of interventions such as health education video could be integrated into RNTCP to further improve adherence rates to ATT. In order to improve the overall standards of maternal and child health service provision in India and related data collection, with support from United Nations Children's Fund (UNICEF), the ministry of health and family welfare, Government of India, has introduced an android based tablet-based application ANMOL (Auxiliary Nurse Midwives Online) [15] . The use of android based tabs by health care providers to update information related to various national programmes also provides an opportunity to incorporate such educational videos, to be used when required. Their use can also be explored for other diseases.
Strengths of the study are that it is one of the few studies conducted in India using mobile-based health education video to enhance TB treatment adherence. The video was developed in local language, making it easier for patients to understand. Health education using a video affects both cognitive and affective domain of an individual enabling better understanding. As the study involved program staff (treatment supporters) to deliver the video, it could be a feasible intervention, if considered into the program. The study followed CONSORT guidelines.
The study had limitations of having a small sample in the intervention TU to arrive at a conclusion on the effectiveness of the intervention studied. Also, requirement of a smart phone to play the video and involvement of treatment supporters to deliver the video to the patients were the challenges. Acceptance by the patients to watch the video was also an important challenge observed during the study.
Conclusion
Our study using video-based health education showed better treatment adherence with less non-adherence rates in intervention TU compared to the comparison TU. New technology-based interventions could be introduced into the programme to make delivery of health education more effective and improve TB treatment adherence.
